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ABSTRACT : PROBLEM TO BE SOLVED: To provide a motor control device for a motor-driven power 
steering capable of improving a feeling of steering. 

SOLUTION: The current command value la* set on the basis of vehicle speed V, steering 
torque T, and the like is supplied to a q-axis current command value computing part 66. 
The q-axis current command value computing part 66 sets the q-axis current command 
value iqa* in a d-q coordinate system by operation on the basis of the current command 
value la*, whereas the d-axis current command value ida* is set to zero. A motor M is then 
feedback- controlled on the basis of each deviation between the d-axis current command 
value ida* and q-axis current command value iqa* of the d-q coordinate system and a 
d-axis current ida and a q-axis current iqa obtained by the three-phase alternating 
current/d-q coordinate transformation of an output signal of a motor current detecting 
circuit 41. 
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^Mtf5UfflfcjBR{=atfl4«tP*6Uffi«a[ i ua £& 

ajt&fcA<ouffl«a«iajiii»9 4 utj i^vffltciaR 
«saaai®ffi9 4 vcoai7j*^i. 4>tn> * 0 iz%->x^ 

6. I^-jT. «»SS9 3u, 9 3v*>£>UL tit-?-* 
ftUffittS i „.<7)Ufflm^l i ua * fli£*3 

i^vfflma i v.^>vffl«aaB*tt i „• izm-zmm 
tfaj^Sft&vifctc&i,. 

[00 04] Cl<7)$ggB9 3u, 9 3v#>4>itt7jStl.g> 

mi. -en-enuffl««p i (jtffnR»)MWV9 5 
fc, uffisapi$iiffliS59 5uij e tyvfflm«pi*iffli 

aaai te t*^v^TP iy-f J'*iiE«9 6(cJ:'5RJg3 
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sit. ^e- 9 uifihmm&mz&wj: viv? im&.zti 

[0007] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



!(3) 001-187578 (P2001-18757 8A) 



&^xmimmzm>t&&mntiixh&. tv/z 

fej:r/vfflna[ i va ^^A5-eiimuffi«ffi^ffi i 

ffimoriiuatufflmcg^ffliu^t^isi. ^.tima 
mas i va k vfflma^ffi i va * k conwra-m^ 

- ? M frh MW£± % £ O h ft,? $ ftft \ yfctf) 

10 0 0 8]^^, fiawot-^MiiKaM^rrsfto 
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K/UfcliieStfiCfcfcioT, 5 -v ? 1 1 #<ec9^ 
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d^TfcO. CO^-X2 lrtfctt. 1 15:1X9 
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yUSr^UTH^LTV^. #-;i'tafc««3 
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tlXti*). 7--X2 1bv-?2 2<Dmm&tti8.b<m 

u±. ®&H3 5t<ftmtix^h. z^mmz^K). 



t&flSfc, *^£fc;rirt:M^tt, o-^2 2tCji 
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llz5-z_e>ti&. 

[00 19] *-*Mtt, ayhn-yCizZiXyj 
-Wv?ffiWZti&£itz%'>X\^. -ttthh. a 
yhn-7Ct:li *-fmzfflx&m%L (UfflmSSi 

„. vffis?Tui va ) ztkm-t&^-f&imiiiisim 1 
fcitx»i$vs-«iai'f sma-fey-9-4 2com^m^x 

y<T4 3Wtii^fi^*Wffl«lHlS§4 4 ^/CLTA7)$ 
ftT^S. £<0ffiffi*Wll3!»4 4tt, Wk?-fey-f4 3 

v>\xj)m<Mmzwt>x, mwm$Mt%iti>tcit> 

*a-fey*4 2*Jj:tf{ifflffifiM4 4(0aj*fi^t=« 
-*Wt £R£U zwm 

ti$.m^mb*-fws&®tiim4 i<oas*«^fc«^ 
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lTvf 7 j>££frt&Zb fcJ: O^K^ixl. <k 5 £3r 
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[0022] mU6 2TRJESfufe«a8t^fi I 

q«kttS^fl^ffi6 6£*;l6*l&. £<0q 
MQ8Ktt*fffil*ffi6 6J4, I a »fc*^ 
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d-qmmi. t-?M«n-? <* 

A«5B> kH»LTIH«-*d|M3j:lfq»*»4,«r6H 
[00 23] ££T, =*BXaffit5* d - q M££tt 

•i-it&xomm [ c ] «. 

[0024] 
[ftl] 



COS 0 re 
— Sin 0 re 



C0S (e re -i^) cos (e»-— ) 

o 3 

-sin<fl,.-£^) -sin(flr.-— ) 
3 3 



(0 



[00 253 X'hhfrb. VSHtMHI I Sr=ffl*«« 

d - q d uwihhi i d » * J; t>' q nmsste 

| = [c] i v . 
i.. 



[0026] 
[»2] 



2 7C 

COS Ore COs(0re— ) 

3 



/ o 4 H\ 
COS( 0re — ) 

3 

/ * 4 7C N 





V" 




. * 




L _ 


J 



(2) 



»(3). (4), (5»#C*S*l*. 



[00283 
[*3] 



(3) 



i„ = I. sm(0„-— ) 



(4) 



i„ = I. S in(0„-— ) 

[0 0 2 93 -5- LT, ZtlbV&G) . (4), (5)5t£± 

fcJ:tfql«I»»*tti,.*tt. TB»(6)*tf>J:3fc* 
-fit 
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(5) 
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*• 
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[0033] q«mffi^ffi*^a56 6 IZ&^XW-itiZ 

V 



ufflmssi u .*«ajt-6fett<ouffl«8«iajiii»4 i u 

i» a *«aj-t6JtftOVffi«H*tBigR4 1 vt*%i 
irtoi. ^ii^UffiVaEWBHR4 1u«J:t^vffl 
««fttfJ@S&4 1 vOtBTJfl^i, =«Xa/d-q« 

£81956 8tt, TE»(8)«fcft-3-C, Uffllffii ua i3 

j: w«ma i va * d - qffi«^<offl(cs3<i-ts . 

[0034 3 
[»6 3 



COS fir. CO.s(0re-— ) C0s(flr.-— ) 

3 3 
-sinflr. -sin(fl™-^) - S in (6 





ua 








. wa 



=V2 



-sin(0»— ^) sin0 r . 
3 

-cos (0„-i~) cos0 ra 



I.V 



(8) 



[00 353 tU, =fflX81/d-q«agQJMf6 8 
tt . ZfflXSE/ d - q JSS^m fc J: ») » fcfifc q «k«8K 
i,.**»«6 7q<C-*;t4. LtziftX. »W*6 7 

l>ffiiiA { iittl$fll>^2:K$:.g>. -2u ±C»(6)3tt> 
G> , d HWISS^ffi i d . * tt , «SKffi*fl[ I a* Izfrfrh 
L>-rmz$&Mi-& ZbtiWt U>£ I, . * 

•IT\ i<0dWKiBS^iid.'tt*t:*WS5eS*i, 
r dtt«8Kffi*£ i d .* = 0 j imn®6 7 dizX 
tttilXotztoX^h. ZIX. aj|»67dt 
tt, Effi£SK/d - q«iOa«»6 8K*JV^±E» 
(8>Sfcfl!V\ UfflSffii ua fcJ:rXVfflmggi va ^Effl 
£S5/d - qffi»Saftl/Cf»fcfiS dttttSE i aa #A* 

§*vn>*. dfucjo, $ata56 7 dtt, dismai 



d «^diJW8B6^ii ia *t:*«-6flK&*aj*-r6;k 
[0 0 36 3 Mg$6 7d, 6 7 q*»£!Mj3*UflHi 

tt, -5-fL-piidwisjp i atmm) m^6 9da 

iVqWKSP I 0 JflHB 6 9 q <d*16 . P I Mfll 
186 9 d. 6 9qtt, Wl-Wl. M«g&67d, 6 7 q 

J: 0 d«WIEa*flV , oa 'fc < l:t/q«i« J Ea*<iV, a ' 
df, d-qJffiS^T^-t^-^MOUlB 

h. 

[00373 
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rV <ta ] = rR B +PL a -«„L,][iJ J 0 ] 
|v„J [ o)„L. R.+ PL.JLvJ [a>„9 u \ 



(9) 



R. 

P 
L. 



toftmn* (d/dt) 



[0 0 38] zcomenmmmixmm-ti t . Tie gs<io)a;i3«ktfm(ii)a£$sc:fc*<T#a. 

V da = (Ra+PL a ) i da -&) re L a i, a (10) 



V qa = (Ra+PL a ) i, a + &) re (L a i da + $ fa ) 



(11) 



(11)^«0^2JS r Wre (L a i da +4> fa ) j {±, 
lz£<0±tZ>m&®m£X'$>Z>. ±tE!fl(10)5W5j:tfSf5 

(\\wfrt> , mg.&m& r - w re l 3 i ga j a ±v r &> 

re (L a i da + O fa )j tt, ^in.Wdi«EEV da t}J:Df 

^vvC*-?M£SWU:ig^s t-?ffi»K$aJlH]8&4 
1 *>ffl:W e W£=ffim'd - q*§8S»LTflte*l* 
d«1Eai 4a J3J:tfqlWKiIi, a tt. fiimdltS 
fltttt i da * *i J:tf q«Wa»S*tt i t ft»t-R L 

[0039] znnwMWrctt. v—rnms. 

3ffla«/d-qSW^6 8*fc*aS*l&dtt* 
Si da fcJtfq(«Si, a fc*^vvt, r- 



La 1 <ib J 



w te L a i qa j tSXV r w re (L a i da + O fa ) j Of 

<w res *wic=fflisa/d-qffii8aiBis6 8*»feaj 

*$ii6diWai da *}J:Vq«WSti,.^ ^ffM 



WfP»7OfcA:>j$*i4J:St$r->Ti3 0, 
ftSMKB 7 0 t J: o r . agemE r - o> t 

*jivr ft)ri (L,i a ,+* f .)j*«j)wsn6. -et 

T. ^<D38tj£jg®E r -w re L a i„j aXlf r Wre (L 

a ida + <I> fa )j * { » JpatSS7 1 d , 7 1qt 

fcwt d||llBE^*ffiV• da •fcJ:^q^llj«ffiS*«v• 

d.'fcitfqttWB&frfflVq.'fcSfi*. 
[0040] d«i«£Em^<lV da 't5 t J;^q«i«ff^ 

ffl v qa * «, d - q /=ffixaaa«a«» 7 2 t atj s 

*i*J:3fc$ro"0>S. £*>d-q/=fflX«BMK» 
»7 2ttt*fc, o-?ftg$tiSII||f&4 5T'$tB$iia 
D-^ftjg<9 ie ^'A7J§n-Ci>0. d-q/=ffl358® 
!3QAffi7 2tt. TIEJSa2)«tC«or, dWmfffiH* 

*v 4 /»j:ifqiwram^„»t3i»aiMBw> 

u«l a ffl a ^v aa «fcJ:tfVfflmEf&^fiv ( , a »£. * 
-*K94^5 0fc(t£6;rufc3«PWMXWK5 It 

[004 1] 
[88] 



V 

ua 

V ' 



cos 0 r# 

cos 

cos ( o n -^f) 



-sin 6 ra 

-sin U r .-^) 

fa 4 *\ 

-sin (fl — ) 

re g 



(12) 



[ 0 0 4 2 ] fcrtfU Wffl«Ejf^ltV» a 'tt. d - q 

/Ew&mmmm 2f«4Kajs<xr. d - q /= 



«2KaJi«S3«*7 2-c»a{Sit*:Uffi«E*&^«v lia 

•*j«ttfvffl«Efs«ttv„»t«^^r, wishes* 
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mm&m 3 tti. d - q/3iaxau»B£»*7 
2*^ ufflmff^®v ua *t}j:i/vfflmffij§^iv va ' 

*«A^3<iT*J0, Wffl1EJE^ffl«a}SI57 3Ji, 
4> Uffl«E«Mrtl V ua « ft J: V VffllBIHWI V va « 

[0 0 4 3] fcfe, doidfcwffiWBirfrttv,,.** 

d - q /HfflsaMEaeajw 7 2 t-gaj-e-r was 

EB&*«JWi«7 3TJWJf 4<0tt, ±I2!S(12)5« 
o^StSrft a d fc tc J: SC P U^cOftfflSrjSttSJtrt 

^ctt . d - q/=fflX8saMwaji»7 2-c-wffimEfg 
«wj«7 3-e»ajs*ifcwffl«B»^iv„si» u 

ffl«E*B^iv lia «tjJ: w««B&^tlv w .* t mmiz 

3«PWM8Bl*5 1C*£Ml*. 3ffiPWMSSW» 
5 1(4. *<x«iU«UHIKHiv..», vffl«BE*l^ 
fiv wa **ii^w««Ei&^lv„*c*fjKtfcPWMm 
•fS u , s v . S.fcfftSU WXWUfcPWMflW- 
S u , S u . S,SrA-7-@»5 2(C|S]{tTaS^'fS. C 
tllz£*). /<7-EIK5 2a»S> i &-*M<0U«, Vfflfc 

ivwfflc, ^n-ffiPWMfi^s u , s„. sjcjeb 
fcWEv,.. v va , v.«0<g«ni3ix, *-*Mfrfc»R 

[0044] JiLhcOj: 3 Ci^lOBBSIfc: iJitf . 

.•K«-?WC % d-qgfW^dWESJg^i./fc 

j:Vq«waHimii„**«i!besn. *«Rjes<ifc 

dW88B&^« i da *fc Jtf qlWEB&^l i ./K*^ 

Jg^fi i d .**JJ:tXq««aS&«ffl JJE»<6) 
&ft>63Nrc* * J: 3 fcn- kJiJSWffi-Cft 

K/I^JRtttt<O|«Lli£04 £ fc #<T'£ . -r-'J> 
[ 0 0 4 5 3 $ fefcl, £OSSlBB»Tti\ o-?*« 

■T*. t*lte74-lJy:/co$/^l>[t>LL£06.ri:« { 

■c*4. znm&m-cii* *?-tvh%b'cr>m 
d - q mmssm 68*»^aj*$<tsd wis 1 0 . & <t 



VrtbiilZtoX^t. d«ttmS5i da fcJ:t^qWma 
i qa <4, Uffl«cr t i ua , Vffl«Ki v .fcJ;tfWffilt8Si 
..out Iaki-St, TiES(13)5W>J:5fcic'*\: 

fctfr*. v-?ft&e t tbimm®x'b&ztmM 
ksnfttcdnra i da fcJ:tf i 

L . Lfc d tt«8K i d a J: q NKft i , . fc£ 

[0046] 
[»9] 



CI [ 0 
U~ "if 1 - 



(13) 



[ 0 04 7 ] ULh, i<0JKfl^)-»l8B«Co^TUWH 

uztf, z<mw\i. mmmx-mmt^zbh^mx' 
hh. tzbm. i&commmx-i*. p 1 mmtmm 
ztiKi&szmizmtztiK z<dp ltmzfttx. p 

as, mm^mnztm^tLtivmnfmxm^m. 
ftsss&m-zktfx-**. 

[Eli] do%HBco-ns^{c^§m»A'v-xrr 

[H2] 3yho-7 (*-mms.) ommtfa 

WRthtz*xr>7u v 9Wfcbh . 
[03] d-qfflRJRCov>TaWt6fcy><0BTft 

s. 

[^wi%Bfl] 

1 xrryy/t&w 

2 mu^'y-XTT'jy^s 

4 1 ^-^ms^aiiiiK (ma^ai#s) 

6 1 @S«*^»gi5 («SKft.*ttK£^R) 
6 2 iD»a! ( «SK^«K£¥ft ) 

6 6 q ma^esws < d - q mwsczfr 
m 

& 7 d ^argp ( dwflinsiam mE$ijffli#g) 

6 7 q ( qtMHHUlcm «E*J«^S) 

6 8 ZfiM/ d - q ( Hffl3gffi/ d - 

6 9 d d mfo P I Mim ( d M«EEffi*flSt£¥ 

6 9 q q Mfoa p 1 rnmas ( q 

7 0 . #?»ftMffw ( mmmEmm® > 

7 1 d Jnm& ( dttHIE^ffiS^^a, «E»Jffli^ 
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ft) 

7 1 q mm < qiwsB«flR«m 

72 d - q/=fflsswiBa«» ( m&mw^m 



7 3 wfflSEfg^ffi»jua5 ( wmm s > 

7 4 H«HM« (J3JKWSr#ft) 
C (*-*$iJffl)gg) 



[01] 




[03] 
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[H2] 
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[04] 

91 




F^-A(##) 3D033 CA03 CA13 CA16 CA20 CA23 
CA28 CA31 

AA15 BB06 BB10 DD02 DD07 
EEOl EE11 GG04 HBOl JJ03 
JJ17 JJ23 JJ24 JJ25 KK06 
LL12 LL22 LL38 LL41 LL55 
LL58 LL60 PPOl 
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